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Japanese Patent Office Examiner: Yuji Fukuda 
Patent Applicant Attorney: Junichi Ueshima 
Applicable Articles: Article 2 9 Paragraph 2 

This application shall be rejected due to the following 
reasons. If you have an opinion to this, please file a written 
opinion within 60 days from the mailing date of this notice. 

Reasons 

Since the inventions claimed in the following claims of this 
application are ones that could be easily invented by a person with 
ordinary skill in the technical field to which the invention 
pertains before the application based on the inventions described 
in the following publications distributed in Japan or foreign 
countries before the application, it cannot be granted a patent 
under the provision of Article 29 Paragraph 2 of the Patent Law. 

Description 

Claims 1 to 4 

Cited reference: Japanese Patent Laid-open No. 5-118847 
publication 

< Claim 1 > 

The invention described in the cited reference is that a 
semiconductor optical position sensitive device is provided with a 
diode 32 (corresponds to the ^ resistor' in the invention 
according to Claim 1 of this application) to take out fixed 
photoelectric current across the entire detection section (refer 
particularly to Figs . 4 and 5 . ) . 



< Claim 2 > 

Seeing that the means for taking out the fixed photoelectric 
current is the diode in the invention described in the cited 
reference^ it is clear for those skilled in the art that only 
photoelectric current corresponding to actual photoelectric 
current is taken out when the actual photoelectric current is 
smaller than a predetermined fixed photoelectric current to be 
taken out . 

< Claims 3 and 4 > 

Making the photoelectric layer of the positional detection 
device be a divided structure is merely a known technique. 
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(22) Date of filing: 


: 03-281438 (71)Applicant : OLYMPUS OPTICAL GO LTD 
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(57)Abstract 

PURPOSE: To obtain an accurate distance measuring apparatus 
by providing an exclusive channel for steady light so as to 
reduce the influences by the steady light and to take out a 
signal light.correctly even under the high luminance with much 



stationary light. 



CONSTITUTION: The reflecting light reflected by an object to 
by photographed is received by a branch conductive layer 3 
formed in the comb-like shape on an intrinsic semiconductor 
region 2 of an nH:ype substrate 1 of a light position detecting 
device. A current of the stationary light generated when the 
reflecting light is received by the branch conductive layer 3 is 
output from a IHch terminal 22 and a 2Hch terminal 23 through 
1Hch electrode 20 and a 2Hch electrode 21 provided in the n- 
type regions 18. 19 on a base conductive layer 17 ac|jacent to 
the branch conductive layer 3. A current of the signal light 
generated when the reflected light from the object to be 
photographed is detected is output from a 1 ch terminal 8 and a 
2ch terminal 9 via electrodes 6. 7 on the base conductive layer 
1 7. The distance to the object is operated based on this output 
from the terminals 8. 9. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has b en translated by comput r.So the translation may n t r fl ct th original pr cisely. 

2. **** shows th word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)3 

[Claim 1] It is the distance measuring equipment which is equipped with the following and characterized by 
calculating the above-mentioned distance operation means based on the signal photocurrent outputted from 
the output means of the above 2nd. A floodlighting means to floodlight the flux of light for a photographic 
subject The optical position sensing element which receives the reflected light from the above-mentioned 
photographic subject of the above-mentioned flux of light through a light-receiving lens. It is the 1st output 
m ans which outputs the regular photocurrent which generates the above-mentioned optical position sensing 
element by light-receiving of a fixed light in the distance measuring equipment possessing a distance operation 
means to calculate the distance to the above-mentioned photographic subject based on the output of this 
optical position sensing element through the electrode arranged along with the longitudinal direction of the 
above-mentioned optica! position sensing element. The 2nd output means which outputs the signal 
photocurrent generatea by ligHt-recelvihg of the above-mentio~ned reflected light from the above-mentioned 
photographic subject through the electrode in which it was prepared near the ends of the longitudinal direction 
of the above-mentioned optical position sensing element. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



^ ^ ®" translated by comput r. So th translation may not reflect the original pr cisely 

2.**** shows the word which can not be translat d. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

s invention relates to improvement of the optical position sensing element 
{.PSD) which IS a photo detector of active mold distance measuring equipment about distance measuring 
equipment. 
[0002] 

[Description of the Prior Art] The cross section with which drawing 6 shows the structure of the conventional 
PSD. drawing 6 (a) met the plan and drawing 6 <b) met the A-A line of this drawing (a), and drawing 6 (c) are 
the cross sections which met the B-B line of this drawing (a). 

[0003] The ctenidium-like P type field is formed on n type substrate 1 the intrinsic-semiconductor field (I 
layers; 2 and on this i layer 2. With the branching conductive layer 3 by which high impurity concentration is 
formed highly (P+) in the ctenidium. concentration is low (P-) and a P type field is constituted by the basic 
rectangle-hke conductive layer 4. Three, the COM terminal 5 by which the output terminal was connected to n 
type substrate 1, and the Ich terminal 8 connected to the electrodes 6 and 7 in which it was prepared near the 
^rcfcn I , conductive layer 4. respectively and the 2ch terminal 9. are prepared. At the time of this use 

rnnn!l M ^u^''■^''^! ^^^^ ^ "^'"^'^ ^° P'"^ ^° ^''^ the 2ch terminals 8 and 9. 

L0004J Now the incidence position 10 of t and an optical spot is set to x for the length of the basic conductive 
layer 4 in the distance from the 1 ch terminal 8. Band gap Eg of silicon If incidence of the optical spot with the 
above energy is carried out. an electron and i layers of electron hole pairs will occur in 2. Drift movement is 
^'"nr.^."^ *° ^ ^^'^^ ^^''^ (branching conductive layer 3) to which bias of the electron hole is carried out to 
the COM terminal 5 with which bias of the electron is just carried out on the other hand negative The 
branching conductive layer 3 is small on the level which can disregard specific resistance compared with the 
basic conductive layer 4. The generated electron hole is outputted as current value inversely proportional to 
the resistance from the optical incidence position 10 to Ich and the 2ch terminals 8 and 9. The value is the 
output current of Ich and the 2ch terminals 8 and 9 II and 12 When it carries out it is expressed like several 1 
relational expression. 
[0005] 

[Equation 1] 
X I 



_ 2 



[0006] Dr^iS^ expresses the principle view of active mold ranging. This distance measuring equipment 
consists of the floodlighting lens 11 and the light-receiving lens 12 which have the parallel optical axis which 
I ft on y the base length S. and an infrared emitting diode (IRED) 13 and PSD14. If the shift amount from the 

r«n^fi^'^ ? o1 1 12 of PSD 14 is set to a for the focal distance of the light-receiving 

lens 12. several 2 formula will be called for like a formula with one above 

[0007] 

[Equation 2] 

t ii + i2 

is matrr^al?zed^ ^"^^^"^ distance to a photographic subject 15 is I. several 3 relational expression 

[0008] 
[Equation 3] 

S • f. 
+ a 

1 2 e 

+ iz t 
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Therefore, s veral 4 formula is called for. 

[0009] 

[Equation 4] 

1 1 / 



S • f j V M + i 



X t - a 



Thereby, the photographic subject distanc I can be found by calculating i2/(i1+i2). 

[0010] Drawing 8 is the ranging circuit diagram which used the conventional PSD. A part for the current change 
i1 of 1ch at the time of making the regular photocurrents II. such as sunlight and 12 (usually I 1 = 12) and 
IRED13 emit light to PSD14 in this drawing, and 2cK and i2 It flows. Moreover, a transistor Q1 and Q2 The 
r gular photocurrent before making IRED13 emit light Is flowing. For preamplifiers A1 and A2 and transistors Q3 
and Q4, the signal current at the time of luminescence of IRED13 is 11 and 12. It is the preamplifier circuit to 
amplify. The feedback amplifier A3 and A4 is the regular photocurrent II and 12. A feedback circuit Is 
constituted in order to memorize a value. The fixed-light level which should be memorized Is memorized as 
terminal voltage of the capacitors CI and C2 for a hold. The above-mentioned feedback amplifier A3 and A4 is 
turned off at the time of luminescence of IRED13, and the regular photocurrent II and 12 continue flowing 
transistors Q1 and Q2 with the voltage memorized by capacitors CI and C2 by this. 

[001 1] on the other hand, the signal current i1 at the time of luminescence of IRED13 and i2 are amplified by 
transistors Q3 and Q4 beta twice Transistors Q5. Q6, Q9. and Q10 constitute the compression expansion 
circuit. The current UNT which finally flows to an integrating capacitor C3 is carried out like the relational 
expression of several 5 and several 6, and is searched for. 
[001 2] 
[Equation 5] 

+v,i^J^ =v,e ^v^e ^ 

Is Is Is 

[0013] 
[Equation 6] 

_ i 2 

^ INT - ~ 7~: I 0 

M + I 2 

[0014] Here, it is Current UNT. It Is the integration to depend T1 It carries out in between and Is IG to an 
opposite direction after that. Time T2 until it finds the integral and a comparator 16 is reversed Measurement 
asks for several 7 formula. 
[0015] 
[Equation 7] 

Th refore, four above, several 6. and the relational expression of several 7-eight number are called for 
[001 6] 
[Equation 8] 

= X X t - a 

e S . fj V lo T, 

In this way. time T2 By measuring, 1/of inverse numbers I of photographic subject distance is searched for. 
[0017] 

[Problem(s) to be Solved by the Invention] By the way, generally, since a basic conductive layer is a resistor, 
thermal noise generates PSD. Noise current in generally generated by thermal noise It is expressed with the 
r lational expression by several 9. 
[001 8] 
[Equation 9] 



1 D = 



4 k T B 
R 



However. k:Boltzmann's constant, T:absolut humidity. B:bandwldth, R: It is the resistance of a resistor. 

[001 9] Therefore, if the r sistanc (inter- lectrode r sistance) of a basic conductive lay r is design d greatly. 

it is thermal-noise curr nt in. It b comes small and the signal current is advantageous to small long distance 
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ranging. However, potential will rise as a fixed light will go at the cent r of a basic conductiv layer to the 
bottom of large high brightness from the output terminal of 1 ch and 2ch according to a regular photocurrent if 
inter-electrod resistance is design d greatly. Consequ ntly. the signal current i1 and 12 h changes compared 
wrth the time when a regular photocurr nt is low, and the right result is not btained. 

[0020] Drawing 9 (a) - (e) is drawing showing the potential of the conv ntional PSD. Usually, the I ctron hole h 
generated by the fixed light goes down the slop f th potential potential by the rev rse bias r aches th 
basic conductiv layer 4, and is distributed t Ich and the 2ch terminals 8 and 9. If fixed-light level becom s 
larg the p t ntial ris by a regular photocurrent flowing resistance will occur, and the potential of the center 
of the basic conductive layer 4 will become the highest. Even if the electron hole h by signal light occurs here 
It becomes impossible to exceed the mountain of potential and the right output is not obtained. Although what 
IS necessary is just to make inter-electrode resistance small in order to press down the mountain of this 
p tential low, thermal-noise level becomes bad from a formula with nine above. 

[0021] Moreover, although thermal noise became good when enlarging reverse bias level of PSD and making th 
slope of potential potential higher than the mountain of regular photoelectrical grade, this had the limit on 
supply voltage. 

[0022] This invention was made in view of the above-mentioned technical problem, and aims at offering the 
distance measuring equipment of obtaining the result which was mistaken, without designing inter-electrode 
resistance greatly, the potential of the center of a basic conductive layer rising according to a regular 
photocurrent, and current flowing correctly. 
[0023] 

[Means for Solving the Problem] Namely, a floodlighting means by which this invention floodlights the flux of 
light for a photographic subject and the optical position sensing element which receives the reflected light from 
the above-mentioned photographic subject of the above-mentionsd flux of light through a iight-receiving lens 
In the distance measuring equipment possessing a distance operation means to calculate the distance to the ' 
above-mentioned photographic subject based on the output of this optical position sensing element the above- 
mentioned optical position sensing element The 1st output means which outputs the regular photocurrent 
g nerated by light-receiving of a fixed light through the electrode arranged along with the longitudinal direction 
of the above-mentioned optical position sensing element The 2nd output means which outputs the signal 
photocurrent generated by light-receiving of the above-mentioned reflected light from the above-mentioned 
photographic subject through the electrode in which it was prepared near the ends of the longitudinal direction 
of the above-mentioned optical position sensing element is provided. The above-mentioned distance operation 
m ans IS characterized by calculating based on the signal photocurrent outputted from the output means of th 
above 2nd. 

[0024] 

[Function] If it is in the distance measuring equipment of this invention, the flux of light floodlighted by the 
floodlighting means is reflected by the photographic subject, and the reflected light is received by the optical 
position sensing element through a light-receiving lens. In this optical position sensing element, the regular 
photocurrent generated by light-receiving of a fixed light is outputted from the 1st output means through the 
el ctrode arranged along with the longitudinal direction of this optical position sensing element, and on the 
other hand, the signal photocurrent generated by light-receiving of the reflected light from the above- 
mentioned photographic subject is outputted from the 2nd output means through the electrode prepared near 
the ends of the longitudinal direction of this optical position sensing element. And based on the signal 
photocurrent outputted from the output means of the above 2nd of this optical position sensing element a 
distance operation means calculates the distance to a photographic subject Thereby, inter-electrode 
resistance of PSD is enlarged, receives thermal-noise level, and can prevent elevation of the potential by the 
regular photocurrent 
[0025] 

[Exarriple] Hereafter, the example of this invention is explained with reference to a drawing 
[0026] Drawing 1 (a) - (c) is structural drawing of PSD showing one example of the distance measuring 
equipment concerning this invention, it is a plan and drawing 1 (b) is [ drawing 1 (a) ] A1-A1 of this drawing (a) 
The cross section which met the line, and drawingJL (c) are B1-B1 of this drawing (a). It is the cross section 
which met the line. 

[0027] Fundamental structure is almost the same as the conventional PSD shown in drawing 6 That is high 
impurity concentration is constituted from shape of a ctenidium by the basic rectangle-like conductive layer 17 
in a low P type field (P-) on n type substrate 1 at the intrinsic-semiconductor field (i layers) 2 and this i layer 2 
r^noo? M conductive layer 3 of the P type field (P+) where high impurity concentration is high 

L00Z8J Near the ends of this basic conductive layer 17. the electrodes 6 and 7 which take out the signal current 
ar formed. Moreov r. two n type fields 18 and 19 are formed all ov r th surface field of the basic conductive 
layer 17 at these two longitudinal dir ctions of PSD. And along with this longitudinal direction of PSD two IHch 
and the 2Hch I ctrodes 20 and 21 ar prepared on the front face of these n type fields 1 8 and 1 9 These 1 Hch 

rrSooV ?^ ™ ^° ^"'^ V ""^'^ " ""'y ^'^'^^'^ electrodes which take out a regular photocurrent 
L0029J And the COM terminal 5 by which the output t rminal was connected to n type substrate 1 the Ich 
terminal 8 for signal current drawing and the 2ch terminal 9 which were connected to lectrodes 6 'and 7 and 

22 and the 2Hch t rminal 23 further for regular photocurrent drawing are prepared * 
L0030J DrawinR 2 is a ranging circuit using PSD constituted like drawing 1 . In addition, as what attaches the 
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same reference number about the I m nt which has th same function as the circuit shown in drawing 8 in 

ord r to avoid duplication, explanation Is mitted here. ' 

[0031] This PSD24 has a form which is outputt d through diod s 25 and 26 from the basic conductiv -layer 17 
whole, as shown in this drawing. And Ich terminal for a signal current output and th 2ch terminals 8 and 9 and 
1 Hch t rminal and the 2Hch terminals 22 and 23 for r gular photoelectrical outflow fore ar proc ss d 
separat ly. That is. Ich terminal and the 2ch terminals 8 and 9 are n t connected to the transistors Q1 and Q2 
of regular photoel ctrical appropriati n, but 1 Hch terminal and the' 2Hch terminals 22 and 23 are connected to 
the above-m ntioned transistors Q1 and Q2. 

[0032] It sets in the feedback amplifier A3 before making IRED which is not illustrated emit light by this and 
th state where A4A is operating, and is the regular photocurrent II and 12. It is outputted from 1 Hch and the 
2Hch terminals 22 and 23. and does not flow out of Ich and the 2ch terminals 8 and 9. Fixed-light level is 
stored in the regular optical recording capacitors CI and C2 by making non-operative the feedback amplifier A3 
and A4 at the time of IRED luminescence. Thereby, it is the above-mentioned regular photocurrent II and 12 It 
continues flowing to transistors Q1 and Q2. 

[0033] The signal photocurrent 11 according to the reflected light from a photographic subject on the other 
hand and i2 It flows out of Ich and the 2ch terminals 8 and 9 as usual. And it is amplified with transistors Q3 
and 04. and is processed as usual. As mentioned above, since a regular photocurrent is outputted from 1 Hch 
and 2Hch terminal, it does not flow a basic conductive layer like the former. 

[0034] Therefore, even if it enlarges the resistance of the basic conductive layer 1 7, elevation of potential is 
suppressed and the right operation can be performed. Moreover, by enlarging resistance, as shown in a formula 
}^I!«ori"If ^ ' '*/ 'f "°}^? current in. It is made small and accurate ranging operation becomes realizable 
L0035J Drawing 3 (a) - (e) is drawing showing the potential of PSD of drawing 1 . As mentioned above the 
optical carrier by the fixed light is outputted through the diodes 25 and 26 of the basic conductive layer 17 (P) 
...w u.^ ,un Lomiifiajsi 2^. ana jlo kw. un tne otner nand, the carrier by signal light is outputted 

from Ich and the 2ch terminals 8 and 9. Next, the 2nd example of this invention is explained 
[0036] Drawing 4 (a) The structure of PSD of the 2nd example of this invention is expressed, drawing 4 (a) is a 
plan and dxamn£4 (b) is [ - (c) ] A2-A2 of this drawing (a). The cross section which met the line, and drawing 4 
(c) are B-2-B-2 of this drawing (a). It is the cross section which met the line. 

[0037] Drawing 4 (a) In - (c). n type field 28 Is formed for the high impurity concentration on 1 layer 2 all over 
the surface field of the basic conductive layer 27 of a low P type field (P-), And along with this longitudinal 
direction of PSD, the Hch electrode 29 for regular photocurrent drawing is formed on the front face of this n 
typ field 28. The Hch terminal 30 for fixed-light drawing is formed in this Hch electrode 29 further for regular 
photocurrent drawing. Since other composition is the same as that of the 1st example of drawing 1 mentioned 
above, explanation is omitted. 

[0038] Dravwng_5 is the ranging circuit diagram which used PSD of drawing 4 . In this drawing, signal processing 
from Ich of PSD31 and the 2ch terminals 8 and 9 is the same as the conventional example. And a regular 
photocurrent is outputted through diode 32 from the basic conductive-layer 27 whole. 

[0039] The photometry circuit 33 is a circuit which measures a photographic subject's luminosity for exposure 
control. In this case, the resistance of variable resistance R3 is changed using the output of the photometry 
circuit 33. That is. a photographic subject makes the value of resistance R3 small, and makes the current which 
flows to a transistor Q12 increase, so that he is bright. 

[0040] Transistors Q11 and Q12 have current mirror composition, and a transistor Q11 absorbs the same 
current as the current which flows a transistor Q12 from the Hch terminal 30 of PSD31. The size is set up 
smaller than the total II of the regular photocurrent of PSD31, and 12. That is. fixed-light current 11+12 Most 
passes and flows into the Hch terminal 30. and the remaining current flows Into Ich and the 2ch terminals 8 
and 9. And the level is memorized by capacitors CI and 02 by the feisdback circuit. In other words, it becomes 
equivalent to having decreased the regular photocurrent, and resistance of a basic conductive layer can be 
greatly designed like the 1st example mentioned above. 
[0041] 

[Effect of the Invention] The distance measuring equipment of obtaining the result which was mistaken 
according to this invention, without designing inter-electrode resistance greatly, the potential of the center of a 
basic conductive layer rising according to a regular photocurrent. and current flowing correctly as mentioned 
above can be offered, it becomes possible to design the resistance of a basic conductive layer greatly, noise 
curr nt becomes small, and the precision of AF improves. 
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DESCFaPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is structural drawing of PSD showing one example of the distance measuring equipment 
concerning this invention, and for (a), it is a plan and (b) is A1-A1 of drawing 1 (a). The cross section which m t 
the line, and (c) are B1-B1 of drawing 1 (a). It is the cross section which met the line. 
[Drawing 2] It is a ranging circuit diagram using PSD constituted like drawing 1 . 
[Drawing 31 It is drawing showing the potential of PSD of drawing 1 . 

[Drawin g 4 ] The structure of PSD of the 2nd example of this invention is expressed, (a) is a plan and (b) is A2- 
A2 of drawing 4 (a). The cross section which met the line, and (c) are B-2-B-2 of drawing 4 (a). It is the cross 
section which met the line. 

[Drawing 51 It is a ranging circuit diagram using PSD of drawing 4 . 

I&rawingJl The cross section with which the structure of the conventional PSD is shown, (a) met the plan and 
(b; met the A-A line of drawing 6 (a), and (c) are the cross sections which met the B-B line of drawing 6 (a). 
[ Drawing 7 ] It is the plot plan showing the principle of active moid ranging of the conventional distance 
measuring equipment 

[PrawjngJ] It is the ranging circuit diagram which used the conventional PSD. 
[Drawing 9] It is drawing showing the potential of the conventional PSD. 
[Description of Notations] 

1 [ — A branching conductive layer, 4, 17. 27 / — Basic conductive layer. ] ~ n type substrate 2 — An 
intrinsic-semiconductor field (i layers). 3 5 [ — 1 ch terminal, 9 / — 2ch terminal, ] — 6 A COM terminal 7 — 
An electrode. 8 14. 24. 31 [ — IHch electrode 21 / — 2Hch electrode 22 / — IHch terminal 23 / — 2Hch 
t rminal 29 / — A Hch electrode 30 / — Hch terminal. ] — An optical position sensing element (PSD) 18 19 
28 — n type field. 20 ' ' 



[Translation done.] 
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DRAWINGS 



[Drawing 71 
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[Drawing 1] 
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[Drawing 41 
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[Drawing 2] 
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[Drawing 31 
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